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Abstracts / Osteoarthritis and Cartilage 21 (2013) S63–S312 S75active ADAMTS-4 where surface ﬁbrillation and clustered chon-
drocytes were observed and lost when there was no proteoglycan
observed. MMP-9 staining was strong throughout the OA sections
when pronounced OA characteristics, such as ﬁbrillation, erosion and
hypertrophy, were present
Conclusions: Better understanding on the dynamics of proteolytical
activity proﬁles in OA cartilage may aid in improved insight to joint
pathology. This should lead to enhanced targeting of novel intervention
for OA.123
THE RELATIONSHIP BETWEEN SYNOVIAL FLUID ARGS, CYTOKINES,
MMPS & TIMPS FOLLOWING ACUTE ACL INJURY
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Purpose: Injury to the Anterior Cruciate Ligament (ACL) results in
a high incidence of Post-Traumatic Osteoarthritis (PTOA). Limited
information is available regarding the role of inﬂammatory mediators
in PTOA, especially during the onset and earliest stages of the disease
process. Recent investigations have provided evidence that
a biochemical response occurs very soon after acute knee trauma, and
aggrecan degradation (evidenced by elevated levels of synovial ﬂuid
(SF) aggrecanase generated N-terminal ARGS) is associated with
inﬂammatory activity during the initial few weeks following acute ACL
rupture. It is not known, however, if this process persists for a longer
time interval following trauma; if ARGS concentrations are associated
with additional cytokines not previously described; or how ARGS
concentrations relate to levels of matrix metalloproteases (MMPs) or
tissue inhibitors of metalloproteases (TIMPs) found in the synovial
ﬂuid following ACL disruption. Consequently, the purpose of this study
was to evaluate relationships between SF ARGS levels and an array of
cytokines, MMPs and TIMPs within the 6 months following acute ACL
rupture.
Methods: Synovial ﬂuid samples from 67 ACL-injured patients (29
women) were used for analysis in this exploratory, cross sectional
study. Entry criteria included: Age at the time of enrollment ¼ 14-
55yrs; BMI ¼ 18.5-30, Tegner score > 4; no relevant knee pathologies
other than the index ACL injury; normal lower extremity alignment;
and relatively minor articular cartilage and meniscal pathologies. All
samples were obtained within 6 months of injury (18-155 days) via
non-lavage arthrocentesis immediately prior to surgical ACL recon-
struction. SF samples were analyzed for ARGS concentration via
electrochemiluminescence immunoassay. Concentrations of 42
different cytokines were evaluated using commercially available
Luminex-based multiplex analysis kits (42-Plex), as were 8 MMPs
(panels 1 & 2), and 4 TIMPs (panel 1) (Millipore, Billerica, MA). Rela-
tionships between ARGS concentrations and individual analyte
concentrations as well as MMP/TIMP ratios were evaluated statisti-
cally with partial Spearman Partial Correlation tests (rs), while
adjusting for age, sex, and time since injury. This analysis technique
was chosen because it is not strongly inﬂuenced by normality of data
or “outliers.”
Results: Statistically signiﬁcant relationships were found between
ARGS concentrations and FGF-2 (rs ¼ -0.27, p ¼ 0.03) and TIMP-3 (rs ¼
0.33, p ¼ 0.01). Although not statistically signiﬁcant, FLT-3L, IP-10, and
TIMP-1 had correlations greater than 0.20 (absolute values), trending
toward signiﬁcant correlations (Table 1). All other analytes tested
received r-values less than 0.2 and were not signiﬁcant.Table 1
Correlation of selected analytes with ARGS in ACL-injured subjects
FGF-2 FLT-3L IP-10 TIMP-1 TIMP-3
ARGS
rs -0.27 -0.21 0.23 0.24 0.33
P-value 0.03 0.10 0.06 0.09 0.01Conclusions: To our knowledge, this is the ﬁrst investigation to
examine a large quantity of cytokines, MMPs, and TIMPs as they
relate to aggrecan degradation during the ﬁrst 6 months following
acute ACL trauma. Our results lend to the hypothesis that there is an
up-regulation of TIMP-3, (the primary aggrecanase inhibitor, in
response to increased aggrecan degradation, which may occur in an
effort to inhibit further cleavage. This study is limited in that it did
not include a non-injured control group, or evaluation of aggreca-
nases, these analyses were beyond the scope of this exploratory
investigation. Future studies would beneﬁt from longitudinal assess-
ment of ARGS concentration as it relates to various inﬂammatory and
non-inﬂammatory cytokines, MMP's and their inhibitors, as well as
the evaluation of aggrecanase concentrations and ratio of aggreca-
nases to TIMP-3.124
KNEE INJURY WITH CONCOMITANT OSTEOCHONDRAL FRACTURE IS
ASSOCIATED WITH INCREASED SYNOVIAL FLUID CONCENTRATIONS
OF TNF-a
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Purpose: It has previously been shown that approximately 50% of
patients with an anterior cruciate ligament (ACL) injury also sustain
an osteochondral (OC) fracture in association with the injury. Such
OC fractures have been suggested to be a sign of severe impaction to
the adjacent cartilage and may be of importance for later OA
development. The aim of the present study was to investigate if
concentrations of cartilage and bone markers, and pro-inﬂammatory
cytokines in synovial ﬂuid (SF) collected from acutely injured knees
with hemarthrosis were different between knees with / without an
OC fracture as visualized on MRI.
Methods: Synovial ﬂuid with hemarthrosis was aspirated from
acutely injured knees of 111 individuals (mean age 27 years, range 13-
64 years, 22% women) in median 1 (range 0-23) day after the injury.
Concentrations of sulphated glycosaminoglycan (sGAG) were
measured by Alcian blue precipitation whereas cartilage ARGS, bone
biomarkers (osteocalcin [OCL], secreted protein acidic and rich in
cysteine [SPARC] and osteopontin [OPN]) and pro-inﬂammatory
cytokines (IL-1b, IL-6, IL-8 and TNF-a) were analyzed using electro-
chemiluminescence (MSD). Cartilage oligmeric matrix protein (COMP)
was measured using a sandwich ELISA assay (BioVendor). Ninety-
eight of the 111 patients underwent MRI (1.5 Tesla) of the injured
knee in median 8 (range 1-38) days after injury and were included in
this study. All MR images were classiﬁed by an experienced radiolo-
gist. Between groups statistical testing was performed using ANCOVA
on the log10 transformed concentrations because of non-parametric
distribution of all analyzed biomarkers. In a previous report, we
showed that time between injury and SF aspiration highly inﬂuenced
SF concentrations of several biomarkers and thus we adjusted for this
variable here. In a stepwise approach, we also adjusted for age at
injury, sex and type of knee injury (ACL, posterior cruciate ligament
(PCL), patellar dislocation, isolated meniscal tear/s or no signs of
structural intraarticular injury to soft tissues).
Results: As visualized on MRI, 60 of 98 knees (61%) included in the
analysis had an ACL injury, 2 (2%) had PCL injury, 9 (9%) had isolated
meniscal tear/s, 13 (13%) had patellar dislocation and 14 had no signs of
structural intra-articular injury to soft tissues. Sixty-seven knees had at
least one OC fracture in the tibiofemoral and/or patellofemoral joint; 31
knees did not have an OC fracture.
Knees with at least one OC fracture had signiﬁcantly higher SF
concentrations of TNF-a (p¼0.012) than knees without OC fracture after
adjusting for days between knee injury and SF aspiration, age at injury,
sex and type of knee injury. None of the other biomarkers analyzed in
this study was signiﬁcantly different between knees with or without OC
fractures after full adjustment (Table 1).
Conclusions: Acutely injured knees with at least one OC fracture as
visualized on MRI had signiﬁcantly higher SF concentrations of TNF-
a than knees without OC fractures. These results support and extend
previous results from MR imaging in suggesting that an associated OC
fracture may be indicative of a more severe trauma and may cause
a higher degree of joint inﬂammation after knee injury.
